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gas-phase react.ve hal.de con.posit,on co.pnsing XcF. and at .east one c.ean.ng enhanee.ent 
!gent selected fro. the group eons.st.ng of earbon n^onoxide, trifluorophosop.hne, and 
trialkylphosphines, to form at least one iridium halide species. 



REMARKS 

Claims 2-4, 12-14, 24-27, 53 and 57-58 are pending in the instant application. 



In formation p i<:>'i"<="i-<' Statement 

.„ December 7, 200, Omce Ac„o„, ,he Examiner .quested .ha, applican. subm,. a„ n„„- 
pa,e„, references ci.ed .n applicant's Janua^ 24. 200> lnfor.a>,on Drsclosure S,a,en,en, ,n .he 
above referenced pa.en. apphca.ion. In response, apphcan. suhn,l.s herein, in Append,, C, a copy 
of all non-pa.e„. references c.ed in ,he January 24, 200, lnfom,a.icn Disclosure S.a.en,en., 

ri I niiirrthr ""'>" " Sl-12« 

;;;;;:^er7.200,O,r,ceAc.ion,.he Examiner „,ec.ed .o .he nu.hering of ...s as no .„ 
accordance .i.h 37 CFR §1.126 and as such, renumbered applrcan.'s elain,s M7. 49-51. and ■ 
53 as 1-50 and 51-56 respeCively. Applican. acknowledges such renumbering and confines .he 
pending clarnrs in this appliealion as 2-4, 12-14, 23-27 and 51-56. 

;:;rDecLber 7, 2001 omce Ae.,on.cla,. 56 was recced under 35 USC §112, f,rs. paragraph 
because .he l,n,«a„on ^ -lacking a n„rog=n - or phosphorous-conrain.ng - accep.or l.gand ,s no, 
supported by .he onginal disclosure of 09,093,291, .0 wh.ch .his apphcanon ela,n,s pnonC,. 

respecfully re,ues,s the examiner w.thdraw the re,ect,o„ under 35 USC § 1 12. Hrst paragraph. 

p.,..«nn llndn^ T VSC »V Second Parajraph 

'2.,4 a„d 23-27 were rejected under 35 USC 

„ 12, second paragraph, because there is ,nsuffie,ent anteccden. basis for .he dependences of such 



claims. 
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,„ .sponsc, app.,ca„, adds independent cla.n, 57, abends e,ain,s 2-4, ,2-H and 24 and eancC. 
a 3 C . 1 57 provide, an.eeeden, .a., fo. Cain. 2., i2-,4 and 24-27 and , e a„,en n,en 
2-4, ,2-,3 and 24 c„.ec,s ,he dependeney of snc. e,ain,s fron, a eaneelied c,a™ .0 a 
base cla,m 57, Such amendments introduce no new subject matter. 

on the basts of the foregom,, c.a.ms 2-4, ,2-14 and 23-27 as amended are m accordance «ith 35 
use ,,.2, second paragraph and as such appttcan. respeCfutly re,ncsts the E.amtner wUhdraw 
,bc reiectton of claims 2-4, .2-14 and 23-27 under 35 USC 8. 12, second paragraph. 

Double p-.ntin e Rtleel ltir »■■•• -i ""C 8101 

same tnventton as that of clatm 35 of U.S. Patent No. [sic] 6,254,792. 

,„ response, applicant cancels heretn, claim 52, without pretud.ce. Accord.ngly, apphcant 
.spectfully requests, the rejection of claim 52 under 35 USC §101 b. w,.hdra»n. 

Nnn Stiitnt"--Y "^"^^'t^ Patenting; Rejection 

'^^ZL^:Z^^^^^^^^ ^' - -'-'^ ""^er theHlclally created doCrtne 
Ifl-ousness-type double patenting and elatms 54 and 55 were provistonally rejected under the 
judicially created doctrine of obviousness^typc double patentmg. 

,„ response applicant cancels herein, cla.ms 51, 54 and 55, without prejudice. Accordtngiy 
::Ztre;pllly requests, the rejecnonofsuchclatms, under tbejud,e,allycrea.eddoetrmeof 

obviousness-type double patenting be withdrawn. 

O^illlR^i^^^^^^i^i^^^ . ^ , ,,nsCS103(a)as 

in the Decemb 

being unpatentable over U.S. Patent 5,«^ ^^^^ 
rejected under 35 USC §103(a) as be>ng unpatentable over U.S. Patent 5,49 

Matsumoto et al. 

Apphcants ha.e cancelled herein ciatms 54 and 5. w.thout prejudtce. Accordingly, applicants 
respectfully request the rejee.tons based on 35 USC 103,a) be wtthdrawn. 
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Applicant acknowledges the allowance of claim 53 ,n the DecemPcr 

: C ent ... Pay.e. .a. o..na.. .a.e. Neven.e.ss, . a. .^^^^^^^^^^^^^^ 

J, paya.e in connec.on w.. .e ent. oH.s a.ena.en. .e ^^^^ ^^ 

TradcarU Off.ce is hereby authon.ed to charge any payn^ent necessary to Depos.t 
No. 50-0860 in the name of Advanced Technology Materials, Inc. 



rnNCLUSlON 

. , • 9 4 12 14 24-27 53 and 57-58 patentably distinguish over the pnor art, and 
The pending claims 2-4, 12-14, 27, 5 ^^^^^^^^^^ 
,n the forgoing remarks all rejections have been overcome. PP 

condition for allowance. Notice of the same is earnestly solicited. 

■ n .n^inPr Oken is requested to contact the undersigned agent 
In the event that any issues remain. Examiner Olsen is reques 

at (203)794-1 100 extension 4184, to resolve same. 



Date: March 6, 2002 



Respectfully submitted, 

Margard Chappuis 
Agent for Applicant 
Registration No. 45,735 



Advanced Technology Materials Inc. 

7 Commerce Drive 

DanburyCT06810 

Telephone (203) 794-1100 ext 41 84 

Facsimile (203) 797-2544 
Docket No. ATM! 272CON 
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APPENDIXA 

^.PWPn-.lP VERS 'n^ r^ A.MS IN UNITFO STATES PATENT APPLICATION 

NO. 09/768.494 

2. (amended) The method aecording to cla.m |l|i7, wherein the reactive halide composition 

comprises XeF:. 

3. (amended) The method according to claim HIJI, wherem the react.ve halide composition 
is selected from the group consisting of SF,. SiF4,and SizFh- 

4. (amended) The method according to cla.m HIJI, wherein the reactive halide composition 
is selected from the group consisting of SiFj and SiFj radicals. 

12 (amended) The method according to cla™ [11J7, wherein the gas-phase react.ve halide 
composhion is selected from the group consisting of S.F. and SiF, radicals and the reactive hahde 
composition is generated by reaction of XeF2 with silicon. 

n (amended) The method according to claim |11J2, wherein the gas-phase react.ve halide 
composition is selected from the group cons.sting of S.F. and S.F, rad.ca.s and the react.ve hahde 
composit.on is generated by passing SiF. through an energetic dissociation source. 

,4 The method according to claim 13, where.n the energet.c d.ssocat.on source ,s selected 
from the group cons.stmg of a plasma source, an .on source, an ultra violet source and a laser 

source. 

.4 (amended) The method according to claim [191 52, where.n the Icleaning gas further 
comprising al -^k,. ...H... comori^os iridinn. .nd the c.e.nin. ,as comprises XeF ^ 

.j^datleaston^as phase reactive halide species selected from the group consist.ng of SF. S.F. 
S..F. and SiF. and SiF., radicals and the microelectronic device stntcture, is further contacted w.th 
a cleaning enhancement agent. 
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25. The method according to claim 24, wherein the cleaning enhancement agent is selected 
from the group consisting of Lewis-base adducts and electron back-bonding species. 

26. The method according to claim 24, wherein the cleaning enhancement agent is selected 
from the group consisting of carbon monoxide, trifluorophosphine, and trialkylphosphines. 

27 The method according to claim 24 wherein the cleaning enhancement agent comprises an 
tridtum haUde spec.es from the group constst.ng of lr(X)„ Ir(X)3. Ir(X). and lr(X). where.n X 
represents the halide of the reactive halide composition. 

: i X m cthnri r ii. r " ■■■■ ' ■ ■^ '" '--'^ "^ tump» i^ i "g ^rMum fr cHH-^ 

n . t ... i u oclcctron ir . J t u tL .l. u cti. rr wil l , u t luuing gn. rn n. ii.i M U fi g n . p hn.n X o F a^^vhefem 
t^,e-ga^-pha.^U . co n l umally flow rri t h. uuU> d in rnm hinnt ie^H^vkh^ 

residu e ; 

cf f tt t i hc . cmovn l o f ll u u u bi c m rtn l r nc idu t f. u m H ir min r nolttt. u ni c dcvi rr .t n .rtn r e. 

53 A method for removing a noble metal residue comprising indium, from a microelectronic 
device structure disposed in a chamber, the method comprising evacuating the chamber, filling the 
chamber with a cleaning gas comprising XeF. and one or more radicals selected from the group 
consisting of SiF. and SiF3, and retaining the cleaning gas in the chamber to react with the residue, 
to effect the removal of the noble metal residue from the microelectronic device structure. 

54— A^Hethed f ». .cn oving fr o m n m teH,c l tct. o nic device . t rn otui-e*H.e^te.»etet^^ 
iM^^ ^ a A one metal . oleeted-#e« . ll > c g. o»P c on .i.tin t ^^l^te«imHn.^atfa4kim. 
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::. A . n ct h od f . -' "z " '^^ ^' " " ' ^ ^ ''^' ^^ -^' " ^^ "' ^ ' ' ^ " ^ 

i ,.d»di .. & at Ic nc t o ne . . a t ol o cl PntPfl f .u.. . t Ui g.onp ro n . i .t inb u f pL Ui nn m , pn ll n rii nm . 
i .idiu .. . and rho di um, tl . u u Ktho cI rn mpri . h . ^ tu ntnc fi ng f h n mi cu d ufu nic dr v irn -t rn rn. r o 
,^itt,^^as-phas^feaeti v t I mlidc comp u. i l i o .. compri si ng S h¥,-, io . cmovc the rcs idno 

with g ga s phase reactive halide compo s ition; 

(u) tou ip. ii. ing II l inl i dr rn mp o n t nt i .t lutcd fr o m th e gi u up c onsi sti ng o f SF .rStF4^if ^ 
Stf.-radieeVStf. radical, and XeF„ in an an .u unl cffu(i v r to n l on st partially remov o 
the re s idue; and 

(b) la tk ing g nitrog rn ni pho s phorous c o ntaining n acceptor ligand. 



The following claims have been added: 

^7 (new^ A m.'thnH fnr removi n g fmm . microelertronic device structure a noble metal 
..^iH... incb.di«. '-^^t one metal selected from the rroup consistinp of platinum, 
p....Hi..n,. iridium . »H .hoHinm. the method comprising cont.ctinp the microelectronic 
Hevi.e structure w^H . o«.-nhase rea^ -Hve halide composition to remove the residue. 

^« rnew1 A m^thnri for removing f-"-" . microelectronic device structure, a noble metal 
...H.,e ooninrisine P^H.-n. ..iH method comprisinp, contactinr the microelectronic device 
ct..,.fnre with a r ^ V^^^^ '"^^^tive b ^HHe cnmnosition comprising XeF: and at least one 
....nina enhancem e nt .aent .elected from the proup consistinp of carbon monoxide, 
tHflnornnhosoDilin ^ tH.lkvlnhosDhines, to form at least one iridium halide species. 
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